Introduction
The cocktail party effect is known as auditory ability to distinguish particular sound and voice among other sounds and background noises. The cause of the cocktail party effect is tried solving from various fields and various points of view. The blind source separation problem corresponds to a way to enable computers to solve the cocktail party effect.
The methods for the specification of the number of source signals and the separation of the source signals are proposed using time-frequency information of source signals as a technique of blind source separation [1] , [2] . In the paper [3] , [4] , the specification of the number of source signals and the separation of source signals are conducted by using wavelet analysis assuming some kind of independency for time-frequency information of source signals. However, in these papers, the time lags between source signals and observation signals are not considered.
In this paper, the method which can be conducted not only the separation of source signals but also the specification of location of source signals is proposed through the consideration of time lags. Moreover, the numerical test is conducted to confirm our method.
Formulation

Assumption of Independency of TimeFrequency Information
Let s(t) be a N dimension real valued vector function of source signal data
Let x(t) be a M dimension real valued vector function of observation data
Where we assume M ≥ N. In this paper, the reflections of source signals aren't considered. The linearity is assumed between x k (t) and s j (t), on the free sound field such that
Here, x(t) is only known data, and A, c kj , s(t) are all unknown data.
Let S(t,ω) be a time-frequency information vector of source signal vector s(t) and be a complex valued vector function. In this paper, continuous wavelet transform of which integral kernel consists complex wavelet is adopted to obtain S(t,ω). Therefore, time-frequency information of ) ( Let E kj be the set of time-frequency domain as
and measurable
Measurable means that E kj has some area on time-frequency domain. The assumption 1 is roughly explained as follows.
The concept of the assumption 1 is illustrated in Fig.1 . Where, we set 4 = N in this figure. This shows that the time-frequency information X k (t,ω) of the observation signal x k (t) is represented a mixture of four source signals ) , ( 
Assumption 2 } {φ ≠ j G and measurable
These assumptions make sense on general sound field. 
S
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Specification of the Number of Source Signals
In this section, the specification method of the number of source signals (N) is shown.
, timefrequency information X k (t,ω) and X l (t,ω) of observation signals x k (t) and x l (t) respectively can be represented
Then, complex valued quotient function Q(t k ,t l ,ω) is introduced and defined by
(8)
By the assumption of independency (Assumption 1), if
and if
Moreover in this case, by the assumption of independency (Assumption 2), if 
So, the relative distance d jkl between k j x s and l j x s can be known. In the case of 2 dimensional space (3-dim), if three (four) relative distance can be known, the location of source signal is specified.
Specification of Source Signals
Let the constant matrix B be
The matrix B which is composed of b kj is specified at 2.2, and so is c kj at 2.3.
Here, we rewrite Eq.(15) without no confusion as follows. 
Where the symbol ^ means Fourier domain. 
The Eq. (18) 
Problem Setting
Numerical test can be conducted to confirm our method. In this example, 2 dimensional space is assumed. The locations of source points ( 5 = N ) and observation points ( 5 = M ) are illustrated in Fig.2 . The propagation velocity sets 330 m/sec. The source signals are shown in Fig.3 
The relative time lag matrix ( l =1 ) is Complex mother wavelet which consists of Mayer wavelet (as real part) and Hilbert transform of Mayer wavelet (as imaginary part) is adopted to obtain time-frequency information of observation signals.
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Specification of the Number of Source Signals
From now, observation signals x k (t) and their locations are only known data. Fig.5 is a histogram 
) that the quotient function takes real value. Five peaks can be seen in each histogram. Therefore, the number of source points can be estimated as 5(=N). The computed relative damping (b kj ) and relative time lag (c lj -c kj ) correspond to the coordinate of Quotient and Time-shift of each peaks' value in Fig.5 . The computed relative damping matrix B and relative time lag matrix R C is (24)), R C is completely coincident with C R .
Specification of the Location of Source Signals
The Fig.6 is hyperbolic curves from five source points described in d jkl .
In this case, a source point must be on four curves to reduce an error in calculation, though in the case of 2 dimensional space, it is enough to be on at least three curves. Therefore, each location of five source points is specified to compute the point of intersection. The result of identified source points is shown in Fig.7 . It is very good accuracy. There is an error of less than 10 mm (0.07% of the max range of the x-y coordinate). 
Specification of Source Signals
The relative damping matrix B has been computed at section 3.2, and the time lag matrix C ( kj c ) has been computed to specify the location of source points at section 3. (Fig.3) , there are very good coincidence and errors of less than 0.06%.
Conclusion
The method for the separation of observation signals and the specification of location of source signals was formulated through the consideration of time lag. Using this method, the separation and the specification of location can be conducted, under the assumption of some independency of source signals. It is confirmed through the numerical test that the specification of location has done almost completely and the separation has done with high accuracy. 
